General introduction

Methodology of this review
We searched for references of published literature about Malawi through Pubmed and obtained full text papers from HINARI, Popline, EBSCO, journals´ open access initiatives, local libraries, and -through the gratefully acknowledged help of Dr. Ian Holtby -libraries in the UK. Non peer-reviewed published documents were obtained from the documentation centres of the Ministry of Health, National AIDS Commission, College of Medicine and UN and through Popline. Local researchers were contacted to provide additional grey literature. The Cochrane library was used (through HINARI and the free WHO Reproductive Health Library) for information on the current state of effective interventions for HIV/ AIDS.
We made extensive use of Yolande Coombes' review on sexual and reproductive health behaviour in Malawi that was used as input for the national BCI strategy for paragraph 3.2 (behavioural determinants) and 3.3 (structural determinants). 
Virological, immunological and pathogenic aspects of HIVb
Human Immunodeficiency Virus type 1 (HIV-1) is the virus responsible for the global HIV pandemic, whereas the less pathogenic HIV-2 is largely restricted to West Africa. Within the HIV-1 type, subtypes A, C and D are most common in Africa, with subtype C estimated to be responsible for 90% of infections in southern Africa. HIV primarily infects and destroys cells in the immune system, particularly CD4+ T-lymphocytes. The immune system is not able to eliminate the HIV virus, although it may control viral replication to some extent through humoral and cellular immune responses. Because it cannot remove the antigen, the immune system remains highly activated and in the process burns out and falls apart. This degeneration of the immune system over the years results in increased risk of opportunistic infections and malignancies and is the hallmark of Acquired Immune Deficiency Syndrome (AIDS). The rate at which the immune system is destroyed is directly related to the rate of viral replication.
During acute HIV infection, viral load is high because replication occurs in the absence of an immune response. CD4 count drops and about half of recently infected individuals will experience a non-specific viral illness, characterized by fever, sweats, malaise, myalgia, pharyngitis, gastrointestinal disturbance, headache, generalised lymphadenopathy and hepatosplenomegaly. Transmission risk is high during this period. After the immune response has developed, the viral load drops to a plateau and CD4 count increases (but not to pre-HIV levels) and then slowly declines over the years until it reaches such a low level that opportunistic infections and malignancies develop.
About 5-10% of people are rapid progressors, who develop AIDS within one to two years following HIV infection. This is associated with high levels of viral replication and a steep decline in CD4 count. Another 5-10% are able to control HIV very effectively. These long-term non-progressors, who sometimes have been infected for more than 20 years, have very low viral loads and competent immune systems. However, the majority of HIV infected people in developed countries, when not on antiretroviral therapy, progress from HIV infection to AIDS in 8-10 years. There is some evidence that poor socio-economic conditions, including malnutrition and limited access to health care, may contribute to a 1-2 year shorter latent period in developing countries.
Diagnosis and monitoring of HIV 2 Diagnosis
In most contexts, HIV infection is diagnosed by detecting antibodies against HIV, e.g. through enzymelinked immunosorbent assay (ELISA), Western Blot or rapid test devices. However, antibodies against HIV only become detectable in blood from approximately 4 weeks after infection. Tests for the virus itself reveal infection earlier. The p24 antigen test, which targets one of HIV's core proteins, is positive in the majority of patients a week before an antibody ELISA test becomes reactive. Polymerase Chain Reaction (PCR) testing, which targets a portion of the HIV RNA or DNA, can detect HIV two weeks before ELISA and is best way at the moment to measure viral load. HIV can also be grown in cell culture. The third-generation ELISA-tests have a sensitivity approaching 100% and specificity > 99%. Used correctly, rapid tests have an accuracy closely approaching that of ELISA tests.
The p24 test and culture are mainly used in research, not in routine clinical settings and have been largely superseded by PCR. In resource poor settings none of these tests are routinely available.
Malawi relies on two different rapid tests for diagnosis of HIV in individuals, as per WHO testing recommendations for regions where HIV prevalence exceeds 10% and ELISA for quality control purposes and research. Single ELISA tests are used for ANC sentinel surveillance, in accordance with the recommendations of WHO on HIV testing for surveillance purposes. 
Monitoring
To keep track of the progress of HIV disease, CD4 count and viral load are used. Viral load predicts the rate of disease progression and CD4 count indicates the stage of disease the patient has reached. Viral load tests measure the concentration of free virus in the blood plasma, in the form of HIV RNA. A viral load change of more than a 0.5 log 10 copies/ml (i.e. a factor 2) is significant. These tests can be used when deciding to start therapy or for monitoring the response to therapy. less afflicted by factors like widowhood, divorce and STI associated with fertility and HIV). Overall, in subSaharan Africa, ANC data overestimate the risk in men and underestimate the risk in women. 7 Crampin and colleagues confirmed that this was indeed the case in Karonga district.
8 Directly standardised estimates of men and women from ANC data were 9.4% and 9.2 % versus 11.4% and 13.9% in the community. The prevalence of HIV among sexually active women in Karonga who did not attend ANC was 27%, against 12% in ANC women.
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The differences between ANC and community results in the Karonga study 8 were mainly the result of sociodemographic factors like age, area of residence, marital status and moving household, but fertility differences have been important in other studies.
7 This underscores the need to carefully adjust ANC data before making extrapolations to the general population, and emphasises that adjustment procedures might need to vary between populations. ANC sentinel surveillance data are used as input into the Estimation and Projection Package (EPP) software of UNAIDS to estimate the prevalence per location and region. These projections take into account the biases associated with over-represented urban ANC sites, but ignore the other biases.
The estimated average adult (15-49 yrs) prevalence in Malawi for 2003 was 14.4% (95% CI: 12%-17%). Estimated prevalence in urban adults (23.0%; 95% CI: 19%-28%) was nearly twice as high as in rural adults (12.4%; 95% CI 10-15%). The estimated prevalence in the South in 2004 was 19.5%, almost double that of the North (11.3%) and Central regions (9.7%) and is projected to stay at that level if HIV prevention programs were to have no impact (figure 1).
Adjusting for the ANC underestimates found in Karonga, the national prevalence of 19.8% found in the ANCs is equivalent to an average national community prevalence of 20.0% and is higher than the NAC estimate of 14.4%.
Other sources of HIV prevalence data are clinical research studies, community based surveys and the data of the Malawi AIDS Counselling and Resource Organisation (MACRO). Their results are tabulated and range from 0% CD4 cells are detected using monoclonal antibodies to the CD4 molecule. Adults with normal immune function have a CD4 count of > 1000 cells/μl. Levels of 200-500 cells/ μl, < 200 cells/μl and < 50 cells/μl constitute moderate, advanced and severe immune suppression respectively. As of now, CD4 and viral load testing is available only in referral hospitals and research laboratories in Malawi. Information about incidence of HIV (number of new HIV infection in a given time period) was found in two studies from Malawi.
Distribution of disease
Incidence of HIV
Pilcher and colleagues found a proportion of 1.8% acute (antibody negative) HIV infection among STD and dermatology clinic attendees, which has high transmission potential because of high viral load and presence of STDs. 6 We have no recent incidence data of young people to assess changing incidence following health education behaviour modification campaigns.
Prevalence of HIV
Malawi monitors its HIV prevalence (number of HIV infections existing at a certain point in time) through sentinel surveillance at antenatal clinics (ANC). The most recent ANC sentinel data were collected from February to April 2003 and resulted in the HIV prevalence rates reported in table 2.
Women who visit the antenatal clinic do not represent the general population and thus ANC prevalence data do not represent the prevalence in the general population. When compared with community-based samples, ANC data generally overestimate the prevalence in young women (because ANC women are a selection of sexually active women) and underestimate the risk in older women (because ANC women are a selection of women in pregnant women in the early 1980s to 99% in patient populations. The Malawi National Blood Transfusion Service screens the blood of donors who receive prior advice about when not to give blood. The donors are therefore a highly selected group. Of 10246 donations between January and July 2005 342 (3.34%) were HIV positive using a p24 antigen test (personal communication -Dr J Emmanuel, Director of MNBTS).
Number of people living with HIV/AIDS
The EPP software also estimates the absolute number of people living with HIV/AIDS (PLWHA) from the ANC sentinel data (table 3) . Although the urban HIV prevalence is double the rural HIV prevalence, in absolute numbers, more than twice as many HIV infected people live in rural areas as compared to cities. Like elsewhere in sub-Saharan Africa, the HIV epidemic has become a 'women's epidemic' in Malawi, with almost 1.4 times as many women as men infected. Combinations of the nineteen sentinel sites reported in table 2 were used to represent the 27 districts and 4 urban centres of Malawi. The resulting estimates of rural and urban prevalence were applied to the population structure to come up with estimates of the current number of HIV-infected individuals per district and urban centre (Table 4) Incidence of AIDS-related diseases A 16 month follow up study of 660 HIV positive people in Ndirande reported the incidence of AIDS and related diseases prior to the availability of ARVs j . The hospitalisation and death rate by CD4 count and WHO staging at enrolment are found in a copy of their table 5. Note TS is an abbreviation of TrimethoprimSulfamethoxazole. The most common event was nonspecific diarrhoea (37 events per 100 person-years) followed by oral candidiasis, uncomplicated malaria, and fever of unknown origin. Bacterial disease was common (16.2 new events per 100 person-years), but the majority of bacterial isolates were resistant to TS in vitro. The joint Salvation Army/College of Medicine Bangwe home based care project has also enumerated the incidence of common symptoms and diseases during follow-up of home based care patients with stage 3 or 4 AIDS disease. Patients most often complained of cough, chest pain and fever, and like in the Ndirande study, uncomplicated diarrhoea was the most commonly diagnosed disease, followed by oral candidiasis and uncomplicated malaria.
Prevalence of AIDS-related diseases
The joint Salvation Army/College of Medicine Bangwe home based care project also assessed the presence of symptoms at first assessment, severity and duration. Headache was the most common presenting symptom, closely followed by fever, chest pain, shortness of breath and cough. A few studies have reported on specific AIDS related diseases. For TB, please refer to the TB chapter. A study of stroke-like illness in HIV seropositive patients in QECH showed that a cerebral infarct was the cause in nearly half of the patients, followed by cerebral haemorrhage, toxoplasmosis and cryptococcal meningitis.
11
Ten percent of women attending ANC in Phalombe had signs of oral lesions, with lesions being 1.6 times more common among HIV positive then HIV negative women; especially oral hairy leukoplakia, that occurred 30 times as often among HIV positive women.
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In a study into ocular findings among TB infected HIV patients with fever, the prevalence of microangiopathy was 17% in patients with AIDS symptoms and 5% in patients without. 13 Non-typhoid salmonella infectiona self-limiting diarrhoeal disease in immunocompetent people-caused one-year mortality of 77% and showed a 43% recurrence in a study in QECH. Bacterial resistance was high to cotrimoxazol (73%), ampicillin (79%), gentamycin (43%) and tetracycline (40%). n In another study in QECH among patients with invasive pneumococcal disease (almost all HIV positive), 42% had bacteraemic pneumonia and 30% confirmed meningitis. In-hospital mortality and total mortality were 39% and 63%. Antibiotic resistance was high for chloramphenicol (24%), tetracycline (50%) and cotrimoxazol (54%). Nearly all pneumococcal isolates were sensitive to erythromycin and 85% were sensitive to penicillin.
15
Distribution of risk factors for HIV infection
Biological
STI
In Sub-Saharan Africa, the majority of adult HIV Table 5 . Incidence of hospitalisation and deaths per 100 person-years of observation by CD4 strata and WHO clinical stage, Ndirande (Ref 10) infections are acquired through heterosexual contact. The risk of transmission from one infected person to another is estimated to be 0.0011 (95% CI 0.0008-0.0015) per coital act and increases to 0.0041 if genital ulceration is present 16 . Many curable STIs enhance HIV transmission by increasing the infectiousness of an HIV-positive person and the susceptibility of the HIV-negative partner, resulting in a 2-10 times increase in HIV transmission per sexual contact, depending on the type and severity of the STD.
2 Ulcerative STDs carry a higher risk of HIV transmission than non-ulcerative STDs because they damage the mucosal and skin barrier.
HIV spreads rapidly where STD prevalence is high and prompt access to adequate treatment limited. Several authors have shown increased risk of being infected with HIV (HIV prevalence) in persons with a history of STD, e.g. for urban ANC women (OR 1.9; 1.6-2.3) 17 , rural ANC women (OR 2.5) 12 and men working at a sugar estate (OR 3.1; 1.9-5.0).
18 Among men presenting with GUD at an STD clinic, those with a history of STD had an increased risk of being HIV positive (1.9; 1.3-2.9) especially if the history of STD concerned an ulcerative disease (OR 2.4; 1.5-4.0).
19 Men who had evidence of previous syphilis infection also had an increased risk for new HIV infection (HR 1.9; 1.1-3.3 in 1994 and HR 2.3; 0.8-6.4 in 1998).
5
Refer to the STI chapter for detailed information on the epidemiology of STIs in Malawi.
Nutrition
There is a strong mutual association between nutrition and HIV / AIDS. Any immune impairment that results from HIV / AIDS leads to malnutrition. It is unlikely that malnutrition in itself increases the risk of acquiring HIV, but it does lead to immune impairment and once a person has been infected with HIV, it worsens the effect of HIV and contributes to more rapid progression of AIDS.
Wasting in AIDS can be caused by increased metabolic demand for nutrients without concomitant increase in dietary intake, diarrhoea and other opportunistic infections, malignancy, malabsorption, or in Africa by starvation secondary to AIDS-related poverty. According to a June 2003 WHO technical consultation, to maintain body weight and physical activity, asymptomatic HIV infected persons have an increased energy need of around 10%. During symptomatic HIV and later AIDS energy requirements increase by 20-30%. 20 There is insufficient data to support increased need of protein or fat. Wasting is one of the most frequent manifestations of AIDS in subSaharan Africa, especially in food-insecure communities, with about half of all clinically symptomatic AIDS patients being wasted.
Two small clinical trials, one in Tanzania, have reported micronutrients reduce progression of AIDS in the early stages of disease 21, 22 Please refer to the Nutrition chapter for more information about the epidemiology of malnutrition in Malawi.
Needlestick accidents & hygiene
Exposure to HIV is a serious occupational hazard among healthcare staff in high prevalence countries. The risk of transmission for a percutaneous needlestick accident is around 0.3 %, less for solid needles, shallow needlesticks or mucosal exposure, and more for deep injury, the needle visibly contaminated with blood directly into an artery or vein 23 WHO reported in the World Health Report 2002 that of 35 million health-care workers, 2 million experience percutaneous exposure to bloodborne diseases every year. Two and a half percent of HIV/AIDS in health care workers worldwide is thought to be due to needlestick injuries. In an assessment in 20 countries, health care workers experienced on average 1-9 needlestick injuries per year. 24 Some data on the occurrence of needlestick accidents specific for Malawi is found in a recent report on HIV post exposure prophylaxis (PEP) for occupational injuries in Queen Elizabeth Central Hospital 25 .
The PEP programme was started in 2003, initially with donated drugs. 29 clients (7 nurses, 10 doctors, 2 clinical officers, 10 others) sought advice after occupational injuries in the first year, of whom 19 started PEP, all with Duovir®. In one case PEP was stopped due to side effects. Few nurses and clinical officers attended as clients. Although the incidence of occupational injuries reported in interviews was high (76%), uptake in the PEP programme was unacceptably low, in particular among nurses, mainly due to poor awareness, but sometimes because they refused an HIV test. By extrapolation 66% of those injured should have used PEP, but did not.
Blood transfusion
Transfusion of HIV infected blood carries a nearly 100% transmission risk. All blood in Malawi is screened before transmission with p24 antigen ELISA test which has a sensitivity of 99.8% and a specificity of 98.9%, but even such a test has a window period of up to 10, but usually 5-7 days. Considering the current prevalence of HIV in blood donations of 3.3%, a number of blood donations that show up negative in the test will nevertheless be infected.
Summary: distribution of HIV/AIDS in Malawi
• HIV incidence data are scarce
• HIV incidence is 4.2% per year in ANC women and 2.5%-4.2% per year in estate workers
• The NAC estimate of HIV prevalence based on ANC surveillance is 14.4% for adult Malawians, but this is an underestimate of true community prevalence
• The estimated community prevalence adjusted for ANC underestimation is 20% for adult Malawians
• The NAC estimate of number of PLWHA is 760.000, > 60% are in the Southern Region
• Diarrhoea, oral thrush and malaria are the most common problems in HIV positive patients
• Headache, fever and respiratory complaints are most commonly reported by AIDS patients.
Helminth infections
Helminth infections have been postulated to modulate HIV infection. No such evidence was found in a cohort of 389 patients in Lilongwe. Helminth infections were less common among HIV positive patients than among HIV negative patients. HIV positive patients were more likely to report watery stool , abdominal pain and rectal itching but these were not associated with helminth infection. CD4 counts of HIV positive individuals with and without helminth infection were similar and treatment of identified infections did not alter HIV RNA levels.
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Malaria
Acute malaria episodes were associated with transient increases in HIV viral load in a recent study among PLWHA in Thyolo, especially in those with fever, high density parasitaemia and higher CD4 counts.
27 Although the average increase was modest (0.25 log copies / ml), the impact in terms of enhanced disease progression and transmission on population level may be important because of the ubiquitous nature of both diseases. Modelling work would have to confirm this.
Behavioural
Age at first sexual contact
Because condom use is very low among adolescents (paragraph 3.2.2), an earlier sexual debut places adolescents at higher risk of contracting HIV or any other STD. Although Malawi's traditions dictate that young girls abstain from engaging in sexual activities until being initiated by a traditional advisor following the onset of menses, there is increasing evidence that early sexual debut is the norm among most adolescents.
Many studies have shown that over 50 percent of adolescents report to have had sexual intercourse before the age of fifteen. 28, 29, 30, 31, 32 Some adolescents start having sex as early as aged 8 to 13. 33, 34, 35 However, the MDHS 2000 reports that the median age of first sex is 17.1 years for adolescent girls, and 17.7 for boys. For girls this age at first sex remained the same over; for boys it declined from 19.6 years. Preliminary results from the DHS2004 show a recent increase in age of first sexual intercourse (Table 6 ).
Number of sexual partners and abstinence
The risk for HIV transmission increases with a higher number of sexual partners, especially when these partners are from a high risk group, e.g. bargirls. Societal norms enable Malawian men to engage in multiple sexual relationships either formally in polygamist unions or tolerated informally through extramarital sex. 36 However, women are presented as being ideally faithful 38 .
Extramarital sex was not an important risk factor in 1994 and 1998 cohorts of male estate workers.
5,37 Dallabetta in the late eighties found a slightly increased HIV risk associated with promiscuity (OR 1.6; 1.4-1.8) in antenatal women, but good recent data about the magnitude of HIV risk associated with number of sexual partners were not found for Malawi.
The Malawi Diffusion and Ideational Change project (MDICP) used worry about HIV transmission (perceived risk) as a proxy for actual HIV infection. They examined the association between sexual behaviour and worry about HIV risk among married couples in rural communities in Balaka, Mchinji and Rumphi, in two waves in 1998 and 2001.
Women who knew or suspected their spouse was unfaithful perceived their risk for HIV twice as high as women who reported their husbands to be 'probably faithful'. Men were not worried about their spouses' unfaithfulness, possibly because they are expected to divorce an adulterous wife. Also moving from a monogamous to a polygamous marriage increased the first wife's worry, by three times. Again, men did not worry: after all, they themselves selected the second wife. Both men's and women's worries about AIDS decreased between 1998 and 2001 and this was associated with changes in behaviour. For women these preventive strategies were discussing with their spouse the importance of avoiding infection and, increasingly, divorcing their unfaithful husbands. Men reported having sex with fewer partners and more careful partner selection, based on demographic characteristics (e.g. village girls, school girls, older married women) or on information obtained through their social networks about the sexual biography of their prospective partner. 38, 39, 40 Self-reports of sexual partnerships are subject to social desirability bias and therefore, face-to-face interviews may not give valid results. Qualitative data show that village residents are extremely aware of the sexual behaviour of others, especially their own spouses. Respondents' reports about others might therefore be closer to the truth than self-reported sexual partnerships. 38 In the MDHS 2000, less than 1% of married women and 17.5% of married men said they had had extramarital sex in the past year. 41 In the 2001 MDICP study, these figures were 2.5% for women and 11% for men. But in comparison, a probably more realistic 18% of women and 26% of men said their best friends had committed adultery in the past year. Half of all married women and about eighty percent of married men believed their spouse to be faithful.
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According to the 2000 MDHS, unmarried women were slightly more likely to have had more than one sex partner than married women, i.e. 1.7% versus 0.9 %. Unmarried men however were less likely to have had more than one sexual partner, i.e. 14.5% (versus 17.5% of married men).
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Transactional sex
Often, gifts or money are exchanged in casual or extramarital sex. Sometimes this transactional sex involves 'sugar daddies', generally older men who obtain sexual favours from young women or girls in exchange for money, clothes or other gifts, but also adult single women often have a man friend who helps them financially or in kind.
1 Maluwa-Banda described that these 'sugar daddies' do not use condoms to protect themselves from HIV infection and that some 'sugar daddies' specifically opt for girls because they are thought not to be infected with HIV.
42 Many low income women will end the relationship if the financial report they receive from their partner is not good enough, and many men will leave low income women if they become pregnant. Thus, although -unlike men-most women may not have many partners at the 
Commercial sex
Apart from the high percentage women and men engaged in occasional transactional sex, some women depend mainly on sex for their livelihood. Commercial sex workers often are economically disadvantaged and socially stigmatised. This, together with their high sexual partner turnover, renders them at high risk of HIV and other STIs and thus also makes them an important group in the spread of HIV. Prostitution is illegal in Malawi. However, commercial sex is widespread in the form of food handlers, bargirls and cleaners offering sex in rest houses and bars. The National Aids Strategy Planning Unit (1998) reported that sometimes widows who have been dispossessed of all belongings after death of a husband take to commercial sex to make money.
No data were found from Malawi which quantify the risk of HIV transmission through commercial sex, but evidence exists that risk behaviour among commercial sex workers is high. Zacharia et al in Thyolo district showed that one quarter of CSW had an active sexually transmitted disease (STD), 5% had genital ulcer disease (GUD). The majority with an STD engaged in sex while 
Condom use
A Cochrane review indicates that consistent use of condoms results in 80% reduction in HIV incidence. Consistent use was defined as using a condom for all acts of penetrative vaginal intercourse. Whether condoms were used correctly and perfectly for each and every act of intercourse was unknown, thus the 80% is the effectiveness and not efficacy of condoms for prevention of HIV.
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Self-reports about condom use suffer from the same social desirability bias as reports on number of sexual partners, especially when the use of condoms is targeted or encouraged by government or NGO behaviour change campaigns. Indeed, a study among antenatal women found no relation between reported condom use and frequency of STIs. 48 The following data therefore have to be interpreted with caution.
According to the MDHS 2000, only 6% of men and 3% of women report use of condoms within marriage. Condoms were more often used outside of marriage, i.e. by 39% of men and 29% of women. Compared to the 1996 KAPH results, this represents a 50% increase for women (from 20% to 29%) but a stable percentage for men. For women, being younger, never married, living in the Northern Region, having a higher education, having been drunk and urban residence were all associated with condom use outside of marriage. In general the same associations existed for men, but less pronounced and with the exception of age and marital status: both the youngest (15-19 yrs) and oldest (40-54 yrs) age groups used condoms less often, and married men were more likely to have used a condom with a non-cohabiting partner than unmarried men. Disturbingly, condom use during paid sex (which probably carries a higher risk) was even lower than during sex with general non-cohabiting partners: 35% versus 39%. 41 Qualitative data from MDICP show that among rural Malawians, acceptability of condom use for sexual relationships outside of marriage had increased between 1998 and 2001, but not within marriage. Quantitative survey data showed that reported condom use for family planning, for extramarital affairs, by best friends and by network partners all approximately doubled within those four years.
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Youth between 15 and 19 years is the group believed to have the highest rate of new HIV infections in Malawi. In an extensive survey among secondary school students by PSI, 34 % of sexually active girls and 55% of sexually active boys had ever used a condom. This is much higher than the reported percentages in the MDHS 2000, possibly because secondary school students are a selected group. Main reasons for not using condoms were: condoms not at hand when they needed them and moral objections.
In a 2000 study among VCT clients in rural Thyolo, 7% used condoms always, 44% intermittently and 49% never. The reasons for no condom use were: having sex with regular partner (37%); having no prior knowledge about usefulness of condoms (34%); condoms not available (21%); reduction of pleasure (5%); partner refusal (2%) and religious reasons (1%).
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In a KAP study among sex-workers in 1990 in Dedza, Mponjela and Mchinji, correct condom use was 19% and the proportion ever condom use was 67%. Although nearly all participants knew that HIV+ people can look healthy, in focus group discussions it emerged that necessity of condom use was judged from the appearance of the partner.
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Sociocultural
Poverty
Analysis of the DHS2000 survey by wealth quintiles 50 (with the lowest quintile being the poorest fifth of households in Malawi and the highest quintile being the richest) shows little inequality in relation to knowledge, attitudes and behaviour about HIV/AIDS between the rich and poor. The concentration index is a measure of inequality, with 0 being total equality and -1 and +1 being complete inequality 51 . There is equality for self reported genital ulcer, unsafe sexual practice in women, and attitudes towards people with HIV. There is however increase use of VCT and condoms and unsafe sexual practices in the rich. Nearly twice as many rich males had sex with an irregular partner in the previous twelve months as poor males, suggesting money buys sex.
Cultural practices
In many communities in Malawi, sex is seen as a cleansing agent which has the power to absolve sins and combat evil spirits. Examples are the practice of a man having sex with young girls after initiation (kutchotsa fumbi, wiping away the dust), widow cleansing (kupita kufa), or girls who tried to induce an abortion being obliged to have sex thrice: once for the sin of sex before marriage; once for becoming pregnant; once for ending the pregnancy. The risk of becoming HIV infected does not only exist during the initiation: according to a study in Mulanje, girls were often encouraged to practice sex afterwards to make sure they will be good wives. However, some respondents indicated that this practice has diminished since the advent of AIDS.
1
At the same time many communities believe in the 'equilibrium theory' of health, whereby a hot/cold balance has to be maintained in the body. Sex is seen as a heating agent and has to be avoided by pregnant women, to prevent death to the husband, his wife and the unborn foetus. The resulting required abstinence period may be up to a year long and may result in male partners turning elsewhere for sex.
The degree to which harmful sexual practices still persist is not well known. Two studies estimated that around half of girls and of boys expected to undergo sexual cleansing after initiations and another found that over 80% or women and 60% of men had been involved in initiation ceremonies.
Commercial sex centres
All workers in public locations offering food, drinks or accommodation (i.e. including those who work as commercial sex workers) are required by law to present to the community police a medical certificate once a month. The police regularly conduct patrols to enforce this. 44 Valid data about the number and distribution of commercial sex centres do not exist, but many bars and resthouses have commercial sex workers.
Economic environment (trade centres, transport routes)
AIDS is believed to have spread along the major trading and transport routes from Central to Southern Africa and also within countries. Shorter distance to a commercial centre (see previous graph) was a strong predictor of increased HIV risk in the incidence study at Nchalo sugar estate.
5 Travelling was also among the strongest risk factors in the Karonga community studies, with odds ratios ranging from 1.7 to 5.3 depending on the sex and region of residence of the respondent. Whereas a detailed analysis of HIV prevalence along Malawi's major transport routes has not been done, it is obvious that the major trade centres (the cities) and economically most active region (the Southern region) have the highest HIV prevalence.
Education
In the late eighties, early nineties, higher education was associated with an increased risk of HIV. 8, 52, 53 Later on , this association disappeared, possibly because the most educated may be responding more readily to health education programmes. 54 The same trend was seen in Malawi.
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Impact of HIV/AIDS
Life expectancy and burden of disease Life expectancy Figure 2 is a projection of life expectancy, using estimated community prevalence data adjusted for the underestimation in ANC prevalence estimates. It shows that life expectancy decreased by 6 years (or 13 %), i.e. from the pre-AIDS level of 45 years for Malawians born in 1989 to 39 years for those born in 2002, after which it is projected to rise again.
In Karonga district median survival of HIV positive patients was 8 years, 36% were alive at 10 years post seroconversion. Ninety-one percent of deaths were attributable to HIV. These are used to measure the burden of disease for each country and region. HIV/AIDS accounts for 31% of the total burden of disease measured in DALYs, followed by respiratory diseases (11%) and malaria (9%).
Orphans
Hunter and Williamson, estimated the number of orphans (defined as loss of one parent) in Malawi in 2005 to be one million, or one fifth of all children under 15 years (table 7) . Maternal (mother dead) or double orphans (both parents dead) constituted about half of these and paternal orphans (father dead) the other half. Almost eighty percent of maternal / double orphans were estimated to be due to AIDS.
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Summary: Malawian determinants for HIV/AIDS
• Sexually transmitted diseases are common
• Adolescents start sex at a median age of 17 years
• The degree to which harmful sexual practices such as kutchotsa fumbi and kupita kufa still exist is not known
• A quarter of men have multiple partners and half report not using a condom with a non-regular partner
• Transactional and commercial sex are common -up to a fifth of men report having paid for sex in the last twelve months Infant and child morbidity and mortality in HIV affected households Crampin et al found that infants in Karonga district who were born to HIV infected mothers were 3.3 times more likely to die than children of HIV infected women, for children aged 1-5 years the risk was five-fold. Child mortality was associated with death of HIV infected mothers, but not of HIV infected fathers or HIV uninfected mothers. No association was found between maternal HIV status or orphanhood and stunting, wasting and reported ill-health. Cumulative mortality at 10 years was 49% among children of HIV infected mothers. Most of excess deaths were due to vertical transmission.
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Economic
The economic effects of AIDS are first felt by individuals and their families and then by firms and businesses and the macro-economy. The two major economic effects of the HIV epidemic are reduction in labour supply and increased direct and indirect costs associated with medical care, funerals, lost time due to illness, recruitments and training costs to replace workers, and care of orphans.
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Formal evaluations of the costs for households have not been found, but results of focus group discussions and case histories suggest that the normal redistribution and reciprocity arrangements that enable households to share resources during periods of food shortage are severely threatened by HIV/AIDS. 60 Individuals report doing ganyu (casual labour) as a coping mechanism. Although this supplements the income, the labour supply available for the household decreases. 61 The impact of AIDS on firms consists of increased expenditures (for health care, funerals and replacement of employees) and reduced revenues (absenteeism due to illness, funeral attendance or training). A national survey among 74,858 micro-and small enterprises was conducted in Malawi in 2000. These enterprises are predominantly located in rural areas, Figure 3 employ 38% of the total workforce, contribute income to 25% of households and contribute about 15.6% to the GDP. The survey showed that 12.4% of firms were conscious of being affected by HIV/AIDS. But 37%, i.e. double the HIV infection rate, were likely to have been affected as measured through proxy questions like having additional dependants, increased absenteeism and health and funeral expenses. The sectors most affected were construction, services and forestry, while crops, livestock and fishery were least affected. The type of impact was different for the different sectors: while 38% of cropproducing firms had to downsize their businesses, possibly because of reduced labour to work on the farms, most of the other firms felt the impact on their market with fewer customers. The transport sector mainly suffered through reduced profit levels.
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Three reports estimated HIV/AIDS associated costs incurred on larger firms, i.e. a tea estate, Brown and Clapperton Limited (a now closed Blantyre-based industry) and Lonrho Companies, all in the mid 1990s. These costs accounted for 3.4%, 1.5%-6% and 3.4% of gross profit, respectively.
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The economic effects on the public sector are enormous. In July 2001, the Malawi Institute of Management asessed the effect of HIV/AIDS on five public sector organizations, i.e. the Ministries of Health (MOH), Education, Science and Technology (MoEST), Agriculture and Irrigation (MoAI), Water Development (MoWD) and the Malawi Police Service. 66 The average annual attrition rate was 2.3%, of which 50% was due to death. The age and gender profile of these deaths suggests that much of this mortality is AIDS related. Table 7 . Estimated number of orphans, per type and as a percentage of total; number of orphans, 1990-2010 All ministries except MoEST experienced higher death rates than what was expected based on age-sex specific death rates in the general population. All ministries have a high number of vacancies (e.g. MoEST 58%) and vacancy levels have increased considerably over the past five to ten years. Data on absenteeism are generally not recorded, except for staff working in the Police Hospital. Absenteeism due to morbidity had tripled in the last 7 years. Available data from the MoEST suggest that training costs alone for replacing teachers deceased in the period 1990-1999 amounted to MK 635 million (5.5 million US $). Replacement costs for agricultural professionals were estimated at US $ 9 million and 290 paramedical deaths cost 13 million MK (113,000 US $). The estimated direct costs to the whole public sector associated with death benefits, absenteeism due to morbidity, funeral costs and attendance to funerals of government employees was between MK 6.6 million and MK 9.6 million per annum (US $57,000-83,000).
Where HIV-AIDS associated costs are financed from savings, the reduction in investment could lead to a reduction in economic growth. However, some studies have found that the macro-economic impacts may be small, especially if there is a plentiful supply of labor and worker benefits are small.
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Health services
The government of Malawi and the World Bank reported in 1998 that the annual death rate among health personnel was 6 times the expected rate (3% versus 0.5%). Harries et al in a nationwide survey among health care workers found that 2% of them had died during 1999, the majority from TB and chronic illnesses, believed to be mainly AIDS-related. They projected that around one quarter of all health staff working in 1999 would have died by 2009.
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Effective interventions
Biological interventions
Circumcision
Quite a few observational studies show a lower prevalence of HIV in circumcised men, but confounding in these studies (for example by religion) has not been adequately addressed. A Cochrane review found insufficient evidence to support an interventional effect of male circumcision on HIV acquisition in heterosexual men. 
Summary : impact of HIV/AIDS in Malawi
• Life expectancy has fallen to 39 years
• HIV causes a third of the total burden of disease
• 20% of children have lost one parent; 10% have lost their mother or both parents
• The major economic costs are associated with health care, funerals, time lost due to illness, recruitment and training costs to replace workers and orphan care and a similar number followed up as controls has the results shown in the figure. The results of these trials will need to be carefully considered before circumcision is implemented as a public health intervention for prevention of sexually transmitted HIV.
Treatment for STIs
There is limited evidence from randomised controlled trials for STI control as an effective HIV prevention strategy. In Rakai, Uganda, after 3 rounds of treatment of all community members for STIs the rate ratio of incident HIV infection was 0.97 (95%CI 0.81 to 1.16), indicating no effect of the intervention. In Mwanza, Tanzania however, a more targeted approach of strengthened syndromic management of STIs in primary care clinics led to a 38% reduction (95%CI 15% to 55%) in HIV incidence in the intervention group. 70 Refer to the STI chapter for information about treatment of STIs in Malawi.
Prevention of needlestick accidents
MOH in cooperation with JHPIEGO started training staff in infection prevention and in the quality improvement process in 2001 in the four central hospitals and in Chiradzulu District Hospital, St. Johns hospital and Likuni Hospital, resulting in steady progress in achievement of performance standards in all hospitals and three sites achieving standards for external recognition. This program was extended to Chitipa, Rumphi, Nkhata Bay, Mzimba, Karonga, Salima and Mulanje District Hospitals in 2004 and will be further expanded to include more hospitals and NGOs in the near future.
Screening of blood
All blood is screened by the Malawi National Blood Transfusion Service.
Nutrient supplementation
A typical World Food Programme food supplementation scheme for community home based care patients in urban Bangwe, Blantyre had no effect on survival, nutritional status or symptom relief 71 . Food supplementation to HIV/ AIDS home based care patients and their families does not seem to work well, possibly because the intervention is too late to affect the course of disease or insufficiently targeted perhaps due to problems of distribution in an urban setting.
Ready To Use Food (RTUF) has successfully been used in therapeutic feeding of malnourished children (also in Malawi, in both hospital settings and the community) and in emergency relief situations (refer to nutrition chapter). Its effectiveness in management of HIV in Malawi is currently being investigated.
In a recently reported RCT from Tanzania, HIV infected women taking multivitamins (B, C and E) had a 27% reduced risk of dying and a 50% reduced risk of progressing to WHO stage 4. The effect of vitamin A alone was smaller and adding vitamin A to the multivitamin regimen reduced the efficacy of multivitamins
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. As of now, no micronutrient interventions have been implemented in Malawi.
Vaginal microbicides
Microbicides are products that are applied vaginally to reduce transmission of HIV during sexual intercourse. They work by killing or immobilizing the virus, by forming a barrier between the virus and vaginal tissue, by boosting the vagina's natural defences against HIV or by preventing replication of HIV. Modeling work has shown that if a 60% effective vaginal microbicide would be used by 20% of women in half of unprotected sexual acts, 2.5 million infections would be averted globally in 3 years. 73 The most extensively researched product has been nonoxynol-9, a spermicide. A Cochrane review found no evidence that nonoxynol-9 protects against vaginal acquisition of HIV infection by women from men. There is evidence that it may do harm by increasing the frequency of genital lesions. 74 However, many other products with different mechanisms of action have passed safety tests and the efficacy of four products is currrently being tested in trials Africa and Asia. Among these is Buffergel, a product that maintains the protective acidity of the vagina. Buffergel was proved to be safe and acceptable in Malawi 75 and is currently in efficacy testing in Lilongwe and Blantyre and in several other African countries.
Cotrimoxazole prophylaxis
Opportunistic infections are an important cause for the increased morbidity and mortality in patients with HIV, and two randomised trials in Côte d'Ivoire show that prophylaxis using cotrimoxazole (which is effective against many of those infections) reduces morbidity and mortality in HIV infected smear positive TB patients 76 and morbidity in patients with early symptomatic HIV.
77 Following these studies, WHO/UNAIDS issued provisional recommendations that cotrimoxazole be given to all patients living with AIDS.
78 Unlike Côte d'Ivoire, in Malawi -at least in the Southern region -resistance to cotrimoxazole is widespread. 10, 14, 79, 80 Operational research to assess the feasibility and effectiveness in the Malawian setting was therefore carried out in Thyolo and Karonga districts.
From 1 July 1999 onwards, TB patients registered with the NTP in Thyolo District were offered VCT and when tested HIV positive, cotrimoxazole prophylaxis 480 mg twice daily for the duration of their TB treatment and indefinitely thereafter. Following this intervention, allcause end-of-treatment mortality decreased from 36% to 28% for all TB patients (p<0.001), from 49% to 37% for smear-negative pulmonary TB patients (p<0.01), from 40% to 33% for extrapulmonary TB patients (p=0.05) and from 22% to 20% for smear positive pulmonary TB patients (p=0.5). Because no HIV test results were available for the pre-intervention period, no distinction could be made between HIV positive and HIV negative individuals. 115 Compliance was high (94%) and simpler methods like verbal verification and pill counts showed high sensitivity and positive predictive values when compared with the urine testing.
81 Ninety-three percent of patients were still taking the free cotrimoxazole tablets 3-6 months after completing the TB treatment and wished to do so indefinitely. Two thirds said they would not be able to afford to buy the drug themselves.
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In Karonga district a similar intervention was started in 2000, with similar reductions in overall mortality.
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Because this study also had HIV test results available for some of the patients in the pre-intervention period, it was found that the reduction in mortality was confined to HIV positive patients and that the observed reduction in mortality could be attributed to the cotrimoxazole prophylaxis. The Karonga study did show a strong reduction in mortality among HIV positive smear positive TB patients.
Cotrimoxazole prophylaxis for HIV positive TB patients as part of a VCT/CTX package has been implemented in July 2003 in 15 hospitals in Malawi. Of all TB patients who accepted VCT and tested HIV positive, 97% accepted cotrimoxazole prophylaxis.
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In Thyolo, resistance of faecal E. coli to cotrimoxazole was higher (89%) in those on cotrimoxazole prophylaxis compared to those not receiving cotrimoxazole prophylaxis (77%), indicating that the benefits of cotrimoxazole prophylaxis in preventing non-typhoid Salmonella bacteraemia and enteritis might become limited in the future.
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The Ndirande study found a high probable or confirmed bacterial infection rate of 78 new events per 100 personyears in HIV patients (of whom 15.3% developed TB) but also a high cotrimoxazole resistance rate of 76% 10 . The authors discuss the problems of cross-resistance to SP particularly when the incidence of malaria was found to be 34.1 per 100 person-years.
Anti-retroviral therapy
According to the Malawian treatment guidelines for AIDS, adult patients are eligible for ARVs if they are known to be HIV-seropositive and understand the implications of ARV therapy, plus they must be in WHO (Table 9 ).
Early mortality (in the period between seeking treatment and 3 months after starting ARVs) was high, i.e. 25% and was the leading cause of loss to follow-up in clients at the paying ARV programme of the Lighthouse Clinic in Lilongwe. Lighthouse uses a fast track system in which patients are seen by a nurse who uses an algorithm to decide if patients need to be referred to clinicians, which occurred in 11% of visits. Adherence of ≥95% was report for 95% of clinic visits. Three quarters of patients had resumed their previous daily activities, one third reported neuropathic pain. The non-paying programme at Thyolo district hospital had a much lower mortality, and less side effects, possibly as a result of broader inclusion criteria (WHO 3 or 4 or CD4 count under 350). Loss to followup was zero. The other indicators were similar to those of the Lighthouse.
More recent experience is now available from a study at QECH
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. A total of 422 (59%) of the patients who started ART since 2000 were lost to follow-up. The 176 patients enrolled in the study had good virological and excellent clinical treatment results. The most common side effect was peripheral neuropathy. Nevirapine plasma levels were remarkably high and associated with successful virological treatment results. Two simple adherence questions pertaining to the use of medication in the previous 8 days corresponded well with nevirapine levels. The most important reasons for non-adherence were shortage of drugs in the hospital pharmacy and personal financial constraints.
Behavioural interventions
Voluntary Counselling and Testing (VCT)
VCT for HIV has been shown to be a cost effective intervention to reduce HIV transmission in Africa.
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The benefits are numerous: people who find out they are HIV-negative can take actions to remain uninfected, e.g. persuading their partner to go for testing or using condoms. Individuals who test positive can protect their partner from becoming infected, can protect themselves from becoming re-infected and mothers can take steps to avoid mother to child transmission. Access to preventive and life prolonging therapy such as cotrimoxazole prophylaxis and antiretroviral therapy are added benefits of VCT. The family of a HIV positive person may better plan for the future, both financially and in terms of child care and division of property. Knowing that someone is HIV positive may reduce the family's spending on health care and traditional healer services to find out what is wrong with the person. Finally, people living with HIV can help relatives, neighbours and policy makers to acknowledge the reality of the epidemic and decrease stigma, denial and fear.
In 2000, Zachariah and colleagues investigated the motives for going for VCT at the district hospital based VCT centre in Thyolo district. 93 The most common reason for seeking VCT was recent knowledge about HIV/AIDS and the wish to know their HIV status (50%), repeated illness and suspicion of AIDS (18%) and suspicion that a partner had practiced unprotected sex outside the current relationship (11%). Seventy-seven percent of people coming for VCT had been encouraged by others who had undergone VCT.
According to the NAC annual HIV/AIDS M&E report, VCT services were available at 70 sites throughout the country, which provided VCT to 86,631 clients in 2003. However, none of the districts had VCT available as per national guidelines (every 8 kms in rural areas, and 1 site for every 10,000 people in urban areas). 94 These data are still incomplete, because only 34% of all institutions trained on using the NAC M&E system had submitted reports from 2003. More detailed data on VCT are available from MACRO, which offers VCT in stand-alone centres in Blantyre, Mzuzu. From Oct 2002 -Sep 2003 51,178 clients came for VCT and from Oct 2003-Sep 2004 the uptake dropped to 46,286. This group going for VCT was a highly selected one. Sixty-six percent of clients were between 15 and 29 years old, less than one third were women, one quarter had at least secondary school education and 64% were either never married or were separated, divorced or widowed. The majority had paid jobs.
Peer education programmes
In 1990 peer educator training was done among sex workers in Dedza town. The peer educators were trained for 4 days to give information about HIV/AIDS, to promote and distribute condoms and to teach safe sex negotiation skills. After 4 months, correct condom use had increased from 19% to 68% and ever condom use from 67% to 100%. The intervention was then upscaled to most districts in Malawi and involved training of 1183 
Social marketing of behaviour change
Behaviour change to prevent STIs, including HIV, and unwanted pregnancy is marketed through PSI´s Youth Alert! Programme. It teaches young people between 10 and 20 life skills to enable them to make informed choices about how to protect their health and achieve their goals in life. The main components are secondary school visits and a radio show (Youth Alert Mix!) with listeners´ clubs. Until mid 2004 all secondary schools were visited at least once, reaching 62,000 students and 1,500 teachers. Youth Alert! Mix has quickly become the top-rated radio program among the youth in Malawi.
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Special clinics for prostitutes
All workers at public locations offering food, drinks or accommodation are required to produce a valid medical clearance certificate monthly at the communal police or on request. However, special outreach or mobile clinics do not exist countrywide.
Training for traditional healers
A one day course for Malawian traditional healers encouraged them to counsel STD patients about HIV/ AIDS risks, conduct community education activities, talk with other healers regarding HIV/AIDS and distribute condoms to clients.
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Workplace policy and implementation of HIV interventions
Some evidence exists that HIV interventions such as treatment for STIs, condom distribution and VCT services can be effectively implemented in the context of a workplace programme. 97 A survey among 20 companies in Malawi, ranging in size from 20 -22,500 employees, showed that the majority provided core packages of prevention services with some basic care and support elements. However, there was a lack of established coordination mechanisms, existing workplace policies and involvement of senior management outside of the traditional human resource and health portfolios. None provided ARV treatment.
98 This is now changing with active participation of the private and public sector encouraged by the NAC. 
